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(54) OPTICAL DISK, ITS ACCESS METHOD AND RECORDING AND REPRODUCING 
METHOD 
(57)Abstract: 

PURPOSE: To perform the control and the stable 
tracking of the RAM region of a partial ROM by 
obtaining an optical disk which is inexpensive, the track 
counter of which is easy at the time of high-speed seek 
to obtain a partial ROM (PROM) of large capacity. 
CONSTITUTION: Pits 2 are formed on the grooves 1 
formed along the direction of rotation to record 
information. When the wavelength of a reading laser 
beam is \, the refractive index of an optical disk 
substrate is (n), the depth grooves is G o. and the depth 
of pits is PD. the following relation (KGDO/8 and n<PD 
is satisfied. Pits formed on grooves formed along the 
direction of rotation constitute a ROM region. The 
region between the grooves is a PROM in which a RAM 
region is made there by a recording medium for recording 
a light signal. By using the PROM, the RAM region is 
controlled by utilizing the pre-formal information of the 
ROM region in which the pre-format information 
necessary for controlling at the time of recording and 
reproduction to/from the RAM region is recorded. 
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(54) i&ma&m x?&.m^<DT?±7.jjmRvmmm$ijjm 



(57) [££)] 

ROM (PROM) K^-v't/i'ROMJ) 
RAMS«©flSO ! ^ih7 5'#y^5:iIfi:t 

-So 

jfc-f-S £ £ \z. J: _t> »««rlBft1-.5#f*-r * * T-fco-C 

n, Jt<7>$t$S:G,> , htf>$S£3rP D tLtii 
0<G D <i/8n<P D ir-T-5. (Hlte*|6UrffioT^ 
*Sfttll±t»*Snfctfy hasROMtH«3r«j«-r 

9 fjfjfB^ffflW^iisE JrRA Mi«i: Lfc P R O Mi: 0 
gPROMl-fflV^ R AMffi*£~CDfE$iW£B# <D%m 

^7°!; 7*— H^«SrflJfflLTRAM^*S<DSiJftlSr 




( 2 ) 

1 

0 <G B <l/8n<P, 

0 < P D -G d < X/ 4 n 10 
0<G. ^P, <T P /2 

^fiOT^-fe^jfe, 20 

JgoEifr^Sm, ?gwj£$£G D , ^rogi§££• 
P 1 > , ifO(>g£rG,, , fc?s/ h<£>ts£P, , h^s/^tfy 

0<G„ <^/8n<P, 

0 < P tt -G D < X/4 n 30 
0<G, ^P» <T P /2 

[ft*«7] ROMg«l:RAM®«^»faSiB4^« 
MMHrjJMfjfc^y 7*-vy HAr*«:IE»Lfctt*S5 

«Jw3l6«#Sr3B»i-S EftiKflcte £ 9 «f& £ ttfc R AM 

OMg«©^!l7^— ry hffilg&rflJfflLTRAM^ig 

[ft** 9] R OMg«(^)f K^lti L t R AM« 

[If**ilO] ROMfflCOtf— A^sKy h t RAMffl^) 
tr— h££^V^^S2ffri:: 1/2 



#M^8- 7 3 3 9 
2 

[ft#«l 1] ROMffl^f-A^jKy M^^fat- 
IBot^SjXt*iH, RAMffl^t^A^/K^h^ 

It»*«12] R AM®igc(D^f ROMglg 

[ff*^13] RAM«#U:ia«SS:fT5BRfc:* HWFfclR 

[IS**14] R AMi«^f^ ^ 1 R OMS«<7) 
^H4i:S:m«FKfT5l9**9^1 2^T*L7^l 

[000 1] 

[^*±^*Jffi45-»] *38W«\ ROM (Read only me 
mory, . gttti#ffl) 3t"T -Y^^fc-SVMiRO Mffi^E tRA 
M (Randam access memory, ##^1^) i!Ife|c £ £: [r] — ir 
>f ^^±tClSfi-f-^y^— ix^r/u * DA (Partial RO 
M, SIT, PROMtfcv^5) %f4^9, 3tXf\z*:<D 

[0 0 0 2] 

fc afro K i t> * o -c d c 7 y - 

S8±tfh5y*:^fflE«*»«3- (push P ull«#) >fc 

[0 0 0 3] «(OCD7^^y h<7)ROMr^^^ 

EFM (Eight to Fourteen Modulation) tfcotEi 

*»*^+^HHxrv^5r fPfH^-CTS (Cros 

s Track Signal) ^T^To X t^K^ ^ 

[0 0 0 4] b^b^^b. HOCD7t- 
ROM7^^T->-^^^Ii«^, iffSEjEftiMS 

^^«*Aitti^ h 7 y ^ io v> hm^<nm$im 

hm-^-irco^P^^b^r irttSfe/iV^ bfc 
[0 0 0 5] Ctttr^fbT, — ?m I S07t-^y 



( 3 ) 

3 

gya£ih/c^5o ^<r>wn?*~-*y h-e\±7 t -"#<D& - 

w^smsd c ? v --e&v Vstz-Yvvtuv 

2t:-A^iyf^^ i*fit&-eff 5 *> £ «> 

[0 0 0 6] — *\ l^*j>5ROMf«iRAMfiit 
±9 I SOSfeOr^^^^tjfttV^o Z.<D7*4X 10 

2 7 (A) tc^-TJ; 5(-36rti*P B ^7VKg|S^ROMffl 
EI2 7 (B) i^^ri-J: 9tCRAMffl (7frB£^tff^-) tfy 
2 7 (C) \Z^T£?fc. f^f^^^tROMfil^ 

[0 0 0 7] b/^b&^b, r0>«<7>7^*^-CHc, R 20 
OMfcV 5ffl*{J:*5^5PushPullfS-g^>CT 
S (Cross Track Signal) # ifGOif— s^ff R AMfl 

*£*fc^#JSasBJIt-e* 5 , L**t>JW»f^«W^B: 2 

[0 0 0 8] HI-, «*.tf**W*K-&to*r^*S:E 
«i-4fci*a>»&fctt* ROM««©f*BtiRAM 30 

ROMffiJlE^RAMfi^: £-7^ x?±ifcX*fttf<£ 5 * 

ROMffi^S4t ram«*<z>ie»£StIrH$ 

[0 0 0 9] 

://Mf^&i^i \?—j*<o*&y7-4 ^^^mx\ mm 

[0 0 10]*^Ol2^@^it 4*9 

J*(Dj3y7-4 >^^mt UcPROM?riftt§r^ 
[0 0 1 1 ] *38W<Z>®4<E>BMtt. WPROMO 

H5<Dg(fti;fc, mPROM^fflt\ RAMfi«(07 



#i¥8-7 3 3 9 
4 

[0012] jfc$m<D%Z 6<Dg ftfi, t>*fi*Z> PROMS: 

^Btfjte, WPROMS:fflt\ ROMfi«^)B4, 
RAM««<7>ffi«, W^-h^ftSr^LTMfifcf? 

[0 0 13] 

(1) Ete*^K»oT»fi8:Sttfcl«±«rfcry hSr?g* 

Hju— if— 3te<£>«gS:;i f 3tT<<*i?£tR<Dm&x&$: 
n, i*c£>gg££:G D , try N^>«$S:Pd irbfcirt, 
0<G D <X/8n<P D T&S^t&Wfifcir-rs^r 

(2) ffiriwfrr^ jx^k^t, o<p D -g d <a/ 

4 n-Cfc^; £*i|*«fc1--5J:K (1) fciaiitf)*^ 

(3) mmyt^j x?\ztd\,^x, m<om^G v , tvh 

<£»l§3rP* , b77^t°ixf$rT P tlfci*, 0<G 
. ^P* <T P /2-e*5CtS:»«i:-j"5±fE (2) 

(4) JbfB (1) ~ (3) <DffiiTlMZ%eMi<Dy£7*<< X? 

ir^iHiSTatfj^tiiffitc^^^aib, n<ow«ic:s<5^T 

(5) mttfo\zfe^xj&&Zhitm±\zmtfiZtiit\* 
5/ h^ROMg««n*r^n^ot, 

#SrlE«-f-Sfa»ttf*:icJ: 5 j|(rfa«Wo««S:R AM« 

(6) aia^— if— jt^jftesr^, %7*j*?m$L<Dm 

*g^G B , tTyh^ffiSrP, , h7s/^bfy^SrT P t 
tyct#, 0<Go <l/8n<P 0 , 0<P D -G d 
<l/4n, 0<G, ^P„ <T P /2^fo^^i:5:# 
m<ir-r^±l5 (5) fcKttcDjte^-f 

(7) ROMffi«tCRAMffi«^<Dfaeif4feNF<0*!l»tC 
jeMJtt^y^*— H(f«S:fB«bfc±IE (5) Xtt 

(6) fE^^Tfex^^^o 

(8) "ig(E»ra^»-oT^^*ufc»±K®j«snfc^ 

y hfc±D«^$ttfcROM««if(r|E»WI^««^* 
«^SrlB«-r 5 |B««t#fc i 5 S tb^c R AM«« <t 
tWi-S^x^ ^^OlESS^jfe-C&oT, RAMI 

^ROMffii^^|E^b/c7fe7 = V^^S:fflV^. tROMg 
U^j7^y ht*^^*tJ^bTRAM««COS)Jffll 



( 4 ) 

5 

(9) ROMfift^f- *K*fflb£RAMfH«<E>fB<R 
S£ £ &*ft-pjhJ5iJffio i^-* * # y Mr «fc 9 5 -fcfB 

(8) IBtt^Jt^^^^^lEfikW^ffio 

(10) ROMffl^)^A^#y h^RAMffl^t-A 

*#y bi*7 f >f^^¥ft*Wj:i/2 h77^t°^/f 
^SggSSriatj-TSHe-rS-hlS (9) ffi«W>3fc7*-f 

(11) ROM/H<7)tf~A*;Ky M^^fricSoT 

^«*-tn-eni-»j»*nri^s±ia o) x» (i 

(12) R AM®«<7)^{§^31^ R OM^COfqff 
^*r — Z Sr^Jffl bT 7 - K/< y ^ Sr^tt 5 r i: ir i 

-hlE (9) 75^ (11) V^n^iCfE«c<O7t;y=V^^C0 

(13) RAM««^E«SrtT5BR*-, PJ«P^ROM« 

m<D7*-#<Dn±%ft o±m o) (12) v^-rn 

(14) R AMffii^r ^-^ S4 ^ R OMS«(^f-^ 
W^fcSrlHWJciff 5 (9) Km (12) t^m^^E* 

[0014] 

3 try b^v-^Vu— zfjj&th U iiSi£v — ^B#<7>h^y 

t°y h^«*iB***fflW*^Ait3fe<o««J2:»JCU 
fcffii: bfcfc<D"e*>4 0 30 
[0 0 15] «*<7>ROMS:fflV^T^— ^WF<Dft«-g-*3 
^OTushPullfH-^Sr^^tEll 0 (B) *5J;U< (C) <E> 
±5i-*5o ^^iqcQROMSrffi^Xv— ^^co 

fpft-g-SrSiitiai 1 (B) Oi5t-*5o -ixbtefpj 

v Mf-i-fc LX^fflt^r fci\> CLfUc^b 

ffl^ROMSrffi^T^ ^B#<7)PushPullff 
K££I31 1 (C) co J; 3 left 9 , "f— — zslz& 

V^rt^So 40 
[0 0 16] >Mo, try ht^- ^CO^troV^T 

Pullf§-g-*#5fc«)^Si:*Stry h^fct±^yw-y 
^i^i«o PushPullffi^B«ffl[S:ft3ei-*»&fc 
W\ **9*#*ttSr»^5i:trs/ bt^^-^tco 

[0 0 17] r^i5l:, try f^^/u— yjjtt 50 
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(Pushpullj*) fc±5flH6fc*iHT?t. ::<Dttf«K:*<5 

-T^irlcj;*? ROMffi«£ffij$t-£t: 0 y h^^A— 

jftfcfr — ^ tTy h^Mf-^^-f^ h^y ^±"CI5 
bl ^PushPulim^-£rf#5 w ir 5«F»S:*Jffl b 

oo N # K9y^±^»*5j:tftry hM*— *(03erti* 

ei-5RAMffl«S:»J5S:L. PROMit5^i«# 

So 

[0018] rntrj: 5, *±Kia«s*i5ROMffifa 

*3 9, ba>fcS£*co I SOjS»<Z)7 >f -X^tcJt-<-C2flS 
^IE»S*S:»«-r5ri35S"e#« 0 *fc, ROMffii^ 
£ RAMffi^-CPushPullff ^CT S{f £*(7)^-/K 

[0 0 19] jto^fctTy h*y^-^Srjfl|ffllfcPR 
OM (JEJLT. t°y hty^>-yPROM^V^I^ 

7^*^G9£5^R AMffi«<7>iESIf ^^SJW^ffl t * 

n ij5S:^7t- -^y h<7)^4> hi4oTV>5fc*"C 
fo^o «§fEt-7VK^try NSrAtiTL^ 5 

try hi^/u-^o»«s:*3£-f-acfca:5p-sriiB-efc 

St-f-Sfcft, * b * R O MfflWl: R A MSWffi W 7 

K^^-^ir^^ — ^V^ofc^y 7^~-^y hW^SrCDta 
tTy h-CEISUcPROMt bfct><7>-C*)5 0 

[0020] zrii-xv , ROMmmzmmtstitcy'}) 

7t^5/ FWi&fllffltt, RAMS^7K^§ 

ROMS«^7-^K*(iili:R 
AM««(73|E»S^i&^^nglJfi^tr— -6,^sKy h 

[0 0 2 1 ] *^(OPROM^ft^^) 
7^f^^±tROM^t RAMffi«i:^SV^avMwie 

SSr^-f ^^^*lpj^l/2 h^y^try^OEElUS: 

[0 0 2 2] iiEbfctTy h^-^^/U— ^PRO 



( 5 ) 

7 

<D3 If— Affi&SVMil tf— ApushpulljfcSr^SrflJ^ 
T, ROM^fcb< ttRAM8S<^±fc;*>f Vlf— AriK 
5«t 5lw"t-5r.t(^S-efc5^s, ROM/RAM£r#J 

[0 0 2 3] roPp^CO^^CO^^), R O Mffi CO tf — A 
^sRy hS:lBie*rRl^»o-C«f^$*Lfc*±fc, RAM 

w££:bfc&tf>-C\ MRAMiROMM^ft^l 
[0024] h^y^-^PROMt 

5<Dt\ R OMfi«Or-^ U t R AMfi«OlE 

jjs^ o— ^ h — ^-f-Sfcs-tixj&SfcSo r <£>fctf>. RAM 
ffi^^f^S^^ROM«^fDfg^-^S:^ 20 
bT^-K^y^&jWtft^tfcJ:!?* Mff-^dxTr 

[0 0 2 5] Ht-, ROMffi«<Z>^-*gt*Uibi:RA 

iOtf 5^ RAM««fciE»«:fT5BRfc, ^ 

^CROMS^f^ *0>B£S:fTo;fc9 , 4>5V^ttR 

&x%. ^*-etw4^ofcffljfeirjs:ffl*spiie4:*a 0 

[0 0 2 6] 

[Jlife^J] ETF\ |8Jfc«SrBlffi^*<5v^-Ctt 30 

try hfcJ:W^/u— ^Sr*-r¥ffiH. El 3 (A) (B) 

L tT y h *3 ± V ^/U— :/cO^ £ irPushPul lfi-g- <k <D 

-g^ittcM L tr y h *5 3:xfy/u—7<Dm £ ^PushPul Iff 
^•^BS^f^7 7t^5o 40 

[0027] *«Mo)tf>f^^m eii*3J;vei 
2i^^:-rj:5{-, b*7y?uy> bm<omi (bit, ^ 

/u— 'if 1 ~t> 5 ) ^f-^ t:°>> h 2 <Ur]--cd h 7 ;y ^ _h 
y (Pit on Groove ) W^ixS^HlSW^X-r 

[0 0 2 8] — ^—?^<DV = 7y2j3ty>V$:?ush 
Pullfg-§-ri>£>?#5 «t 5 Ir-TS £ £ fc Sc. PushPullfi-g-t 



ffl¥8-7 3 3 9 
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^tffiMli mm&V%) t^Uy>a (mesh) (C^S 

-T3ft£^0. 0 5/imi:45i?l:^^7r^^ 

f^rf^^ffl K9>T^iifflb-C#Sbv^3ftft6 8 
Onm, SBaffcO. 5 h7^^t 8 -/fli 
1. 7^ V >tf* *s a isfc (1. 

0, 1. 0) £ bAV^tr— A/n7r>f^tot<Di: 

■C6 0 0MbJW±<Z>§fij&S5lt SiXTV^S:: bfrbO. 
5 Mm/bit ^y 2 — ^«SWSStftotV^ 0 3=^. 
*8B**tt (1, 7) RLL PWM^£/Bl^ 0 

10 0 2 91 4*3. b 2 ty/u—yi^Mvttimv 

¥i*lRlw»fI»RS:B3 (A) (B) (DiStiSU 

EI 3 (A) IZ^k-tX oVlif/V— -?<Dm*Q. 4/xm v « 
nUft&O. l 5 /imi u 0 3 (B) Sc^-TcJ; 5tct a 
s/h^HS:0. 5 //m, ffl#4S5^S:0. 0 5/xmi:b 
fc. rnfe^U— ^*3±Vlfy h(D»tttttt*<D«fllft 

S<o*S:^9^— #i bT«ttS:Ji«>ac:i:^t-ao ft 

[0 0 3 0] ±E-eKfebfc^— ^*3J: 

xf\fv h*s**t-pn*s*rRi*cii*ebTE«snfc»& 
«r*3lt5, tPushPulHf^-ico^^igl4^^-r o 

— Jttft^PushPullfg^-tt, i&Mm<DWr&. «$3*U/8 
(w(D^^5 3nm) T% h 9 ^> ^ tfy^CO 

^t^Ht^i*§o S3 (B) 

(A) Jr*S*LSJ:5fc*^»ffi»tt^Je«^e>Jt«6& 
-fnxv^fc*. PushPuiHf ^-cob 0 — PiiLW^^y b 
U b^t»^W^l^*lwffit/hS<4o-CV^5o 

[00 3 1] ^W^7 7|C:S<5V^ h^5/^^7^>-h 

{f t ttf-^ ^<D&W&§: if ;4 v ^PushPui iff 

J:5*t°^h2i i <0»8£ 

bT^^ 0 ^L«^*iaftbtfP5#-e*bv^ 

pushPui lts^rtm bnzmts&tiim -rti « ± t ^ v ^ x. 

OjSB^t^^SfttttttfftfcftV^ t^b, PushPulHf^- 
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/W— ^8EStt3 8 nm^ig^J^^^o £Jt^ PushPullff 
[0 0 3 2] try h2<0«$ttiR*S:*y7 L -f^^"rS 

r *TtTy h<Dm$%8 4 nra(r@£l, r<72 

4&^<^^w~ ^«itaiSS:*:«)5 0 k Z *>"S\ PushPu 
ll«*Sr«m-Sfc*>fco-CH:, ¥S;*lfitf>tr 
yh2i ^Vu— :/ 1 ^EH^BaH £ * 9 . t^ifi^b 10 
HtttEl 5 tc^i-J: 5 6 ii 9 5 - i 

fc T3-aJ T3-bJ U-aJ U-bJtttTyh 

tc^-rpushPuiHi^-^Eisic^-r r i j t r 2 J <Dtr— 

[0 0 3 3] El 5 fC^rf T3-aJ r 3 - b J r 4 - 
aj T4-bJ CO^lZ^^X, tfy h<OSSS:8 4n 
mlcB^U ^/u— ^JSISS:aS-fbS-frfci:#<?5PushPu 20 
ll{f-^-^El6^^:-r o r 9, fllXLfi T3-aj 

# ^<^gg$ ^iT tPushPullft -g-fiS (5 if 

C"CV^5^it3S«l$ix5i -tbT, PushPulHf^M 

i^m^o fc/c u ^^la^^it. -r^t^. t°y 

«J^8 4nm, ^;^SSj5 s 4 3 nm^ir^-et 30 
PushPullff-g-^fiH^BSffiO. StC^fLTO. 0 5 
(#5110%) *>*»a*£C5££tt5»ftl\ 

[00 34] rotry b t z/<Dm^<om^ 

*mm-tZ>o 0 7 ttftS^* try hSr^/u**^ 

hCQMIi^lC^ LS^* V6 t LTV^ (try 
h?lJ<^^<^ROMtr^o^-Ct>fc^^aOTushPulHf-^4r 
#Sfc»tTy hgg$ttA/4^5>*>7 hS^TV^S) 0 40 
[0 0 3 5] tS^ROMirJt^S^^/i—^^fflr 

<Z>f§-§*« : 0 . 3 7, 60 R OMOmVfiiB : 

o. 3 4) , ztitd\i<Dmm&&kftzftbt£mm±.r% 

[0 0 3 6] ^^m^^ovM:^-r^ 0 
l OmJitp4:#^S*ift^j±2m»»-f S) , (l, 50 
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7) RLL PWM^fl/^-y (2T) kMS: 

(8T) irxt-r^ff^^^n-y^-ew 

[0 0 3 7] ^B#<om^£W^fcfc<atry HSsitJ 5 

^/u— 7<D$mmnm 2 k*w- 0 

EI 8 \±&&<D R OMf -Y * ^ trJt-f 5 ^ C T S 
If-^^-f 09K^ROMf ^f^^Wt 

^W<0PushPullfS-g-S:^i-^7 7, Bio (A) 
fitTy h^EBEk El 10 (B) isiTJ* (C) 
ROMf> ^ ^ ^*f-f-5 i/—?m<D C T Sft-g-*5<tUPu 

shPuiHt^^^^o— y&^i-jfyyx&Zo 

[0 0 3 8] -^ROM^LT, h 9 y ^ 

— ^B#<Ofg-^§:?Mt-g- (Cross Track Signal) £/Hl^T 
ffilfco )ie*S:H8fc*-t- OKtttttr— ***Ky b<D 

T£o\z^ 2T«^-eiafc5a*cTs»«te#af* 

4: ^Sinx v > 5 as, 8 T«»-ett#«asB»c: ft 5 1> ^ 

[0 0 3 9] X2s<X7 4;U#mjl§i&<D2TiB&&1& : $: 

try h^»MS:iiiabfci#<Dfi-g-"Cfct). r^tTy h 
— bT b# V ^ffi<^#^<75±T^ iot2 
h7ym*tt9, 0 h^.y^iWWfbfcO-rar 
t^*5o o^»9 x 2T75»b8T*"C^)^^ — V^jgft 

[0 0 4 0] tt*<7?ROM{CStb-CPushPullf§-§- 
{^i^ h 7 ^ ^ ^ ^ y h ^Ito ^ i 9 iOTt 0 r. 

CQ^irot ^ fcftfS^»^ t (^^iCPushPulHH-^-^ 
*f—9 try hojK»S:glt"Ct^-i:^a#p$jx5 o jg 
3tPushPulMf^£;<£9 t^lctt N5y^ai@S:^n^c2 
^l?4si]IlfU 2T^->-fc*tbTttJfcttfi&^ftbfch 

:tttSft4^ 0 **3, EI9^bfc8T^^— yfi, 

[0 04 1] £l±mW Isfzm&CD ROMC^t^ftlf^- 

i PushPul iff ^(D^-ti^ti^jo^ u—yr&M&^-t k 
mio (B) *3±t/ (c) oi5«w*5 0 r^tt^-^y 



( 7 ) 
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[0 0 4 2] tU:^<D*#ftm^ts£#o& 

Lfc h 7 y if # V ^ Kff ^i: tt* 9 »*<^- £ 

Eli i (A) tttTy h*3iv^u— ^E«0, 011 

(B) *3±tf (c) tt^iq^ROM-r^^^^-rs 

^ C T S {f -g- *5 J; t^PushPul iff -§-<Z)3i>"< a — 

[0 0 4 3] gE5£bfcfcV 8 4 nm, 

$ 4 3 nm^fcTs/ h itl/PtV— OMlrol 

l l (B) *3±tf (C) ic^-r o Ell l (A) K**i-<fc 
5 h 9 v 9 \zM v ^ ¥ y V 5 i: 

t %&t>l£X^ LTV ^ 0 20 
[0 0 4 4] Ell 1 (B) \^~tfum^ni£^(D ROM 
tra«fctfy h^*-^lwtt#L-C*»-rS36S, Ell 1 

(C) PushPul Hf ^-{COV ^ ^ — ^ ^ — 

<, PushPullfi-g--eft5KR9 ^R*eo h^y^^V 
h*5«tt/h9s/^^ ^BtOTushPul lff^ 1> 7^ * '< 9 — 

[0 0 4 5] ROMSi^lfto#^±.o 

£ G EI 12 (A) tttTy bfiitf^^ElH, El 
1 2 (B) *3«fctf (C) li*^ W GOgrfS^ WROMf 
-< ^ 9 £ is— 9 &f(D C T S m^-lo J: OPushPul iff 

[0 0 4 6] Sft^— J»«)«J§»«lw±S t 0 ^ hCO 
SS^tCol^TiSUv^ h^SOtfblwJ; <9 ± 5 nm, ^ 

<DmM$\Z& V ± 1 0 nm, tfy hfItro\^TI3:±0. 
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ir^PushPulim-^ir b-CttlSADf 5*rPllc:*SO-e, ^ 
/u- y3js*< 45 irPushPulim^^Sii^J: 
45o fy hffiKo^Ttt«j&**#<45£^/u— 
^7^^1x^^i:*So 

hi$ = 84-1 0 = 74nm, ^^J = 4 3- 
10 = 33nm, tVh*I=0. 5 + 0. 1=0. 6// 
mt*5*4t**lfe*#i:brW-3ibfcllS*S:Hl 2 

(b) *5«tw (c) ^-r 0 4*3, ^/i — yifstcov^r 

tt£3ElH\ B«h?!x^CI4Bl2 (A) fcarf-J: 5 
[0 0 4 7] Ell 2 (B) {d^-TJ:5^fp«#-irHb"C 
tftot^So WciBffi^ksttfcROM-ett, try n 

Sx— — v^tcfcTy MfflPHtfsSK 4o7c*9-T5 

[0 0 4 8] mtw*i*LT, El 12 (C) tr^iTushPu 
llffi^BBb-Ctt, ^^^t&fi^4 3 ^ffl^^bT^)4 0 

ROM7^ y hi: LTtTy h t ^A— :/ i: 5:1^1— h 
7y^il:*s/7>f^t5^ v^t?*3>5 try 
-yiROM^ffli\ i/-^^h7y^^^yh^Pu 
shPuiim-g-Srfflv^-CfrSo ^tt, rcD^t°y h^oJ: 
tf^/u— ^^J^RSrarWftttKKJfe-f- 5 t , JifSPushPu 

±3*bfciaft«-eawbfctr!/ h*sj;w^u— ^ttet 

1 3 ~EI 1 5 tw^tl^n&ft U44 0nm J 530n 
m, 6 8 0 nmt Ui: t^lf y h$5j;t;^-^a 
StPushPull«-g-t^H«S:^-f- 0 -n^>^)^^^t-*5 
v^-Okid (P) JitTyhSr^U (G) fi^yu-y 

[0049] *je*^b£iiT^a£ i <om^t>^tiy»m 

4ffii:v^5o 
[0 0 5 0] 
[151] 
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A = 6 8 0 nm 


A-5 3 0 nm 


X = 4 4 0 nm 




0. 5±0. 1 Am 


0. 4±0. lum 


0. 4±0. 1 um 




0 k 4±0. Ijxm 


0. 3±0. lum 


0. 3±0. 1 nm 


ma 


8 0± 1 0 nm 


6 5±1 Dnm 


5 5+10 nm 




3 5±1 Sum 


3 0 ± 1 0 nm 


2 0± 1 0 nm 



[00 5 1] m^. ^JSMwjtf-f^^SrPROMt b 

tcmf&<Dmmm\^\<^xnw-tz> Q mi 7 (a) 
Hi7 (b) i4Hc<ftm eh 8]±mmyzm<D}i*y 

b^T^ sis — ~f(D $ B#6Dpushpul 1 :r. V< n — -f$g& 
(B) l±^g*|n]0»rffiek (C) tepushpull^V^n 

-y&M&^'ty^y. mi 9ti9^ K^Bt-iMiat 0 ^ h 
§r*i*t><z>"e* (a) tttfy h^-^^/w— yco^pffiig, 30 

(B) 1*¥&Jjfa<Dmmm. (C) l^pushpull^^n 

hB«^«*H, H2 2lii/-f-^t-K4ioffl 
l^4§^tf>tr— AjxsKy MB»<z?**ig, El 2 3 fi;£3g 

fnff 02 4l*;£^K<^^^tC:Jo 
^JX?<Dm±m^t&&mVX^-ri? : 77, 02 511 40 

[0 0 5 2] 017 (A) *5<fctf (B) d^rTi 

*l (^Vi— ^) ^f^t p 7f2tR-(Dh7y^± 

[0 0 5 3] v'-^^h7^^^'>yh^Push 
PulHf i 5 t^-r^ £ £ t^PushPulim^tfp 50 



n, »^aiSS:G ft , try h^agSSrP D , iS^*iSrG 

0<G D <V8n<P D 
0 < P D -G D < 1/4 n 
0<G„ ^P, <T P /2 

[0 0 5 4] *36M<Dtry hty^-yPRO 

§n-C*5 5, w<7?7^KSB3dSRAMffi«Sr«fiS;LXV^ 

-r^Ciri-i 9 ROM««S:«j*U ^o^/u— ^SSl 
coMcoffi«^3t«^tfS-^S:ffie-r S R AMIIS 3 

[0 0 5 5] tr?)-C\ r<D<fc 5SlROMl^<l:RAM 
««i:3&S2flES^»fia**bfctry hty^>-7PROM 

[0 0 5 6] RAMS»W7K^^ffI#a 

a>M£f*i-5£. try h^-V^U-ytd^oV^T^. ±xB 
L*:«fc 5 iwR AMffi«^IESI5*«FOSlll»^^S«T K 

(CDflOtTy h£ L-C^-T^r #V\> 018 

(B) ^)*lJfilrffiB^t: a 5/ Fty^-^PROM 
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5:018 (A) oiz*/—?-fZ>t. \?^bb? 1 

01 s (o ^» 

^ff«^pushpulHS-^coicv-<n— ^JKJgSr^bfcJ: 5 
shpuiHf^qtbti^o 

[0 0 5 7] b/$>U 019 (A) , (B) \Z.tf1t3:o 
f*, 019 (C) C/Tti 9 4lf^:ftotl^ 9o 7 

[0 0 5 8] tHtt'^hty^i/^yi-vyh 

t Q y h £ A3x 5 fc ft lc \*±m9BLti?W%\z 2 tr— i» # & 

;tu 7 ^ K I: M O t° y h W O t° y h ^ ^ 5 f 1 7 K 
Wy^-fc^* — W#iv^ofct><^5:7^~- ^y 

^y Dflaif y h^m&u&mmz— 

skies-?* % «t 5 k bfcts 5 a* 5 

fc^y 7^— HfS$B£^ftROMffiigcK[H][&t 0 y h 30 
■eiE»LT*3<#ftS:«fflL-Cl^o r<£>P$\ ROM/ 

[0 0 5 9] C<Z)J;5lw, RAM®^7K^flft 
fcROM«*fcE«$ix;fc:/y 7*-ey MMRSrtt* 

[0060] rfttt, is^s^Tt^-exV^^-bt-^ 

*< irt2o£JL±^tr— ^^sKy hSrff9fflb, ROM 
45o ^^fl^SIittfi, ROM/RAMg«(D 
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(f^Ml^^ RAM««E®«£JH*>;*#s/ bfrt><D 

[0 0 6 1 ] tV h^V^Vu— y PROM<Z)4#fii£ b 
t\ f >f ^ ^ ±t*R OMfitfi i: R AMgljc i ^ 

E«W£fcfT3RAM««£»9-£ofcRO 

t><0T?*>5 o ^fcftdil. ROM/RAM|(7)f'-^ 
*sKy b&7 r <<X?¥&jy\*\\Zl/'2 Y*7 v$idv^-(n 

[0062] r^±5«w-rntf. e»b£($<z> h 9 y * 

y^Sl^RAMfflW^^s' K_kK, ROMS 

cniaot, MROM/RAMH^fHf»I^pI 

9, tTy h^-V^-yPROM(D^2^Pp^]@t>fi?»:-t' 

[0 0 6 3] #cK, rcOi^^ROM/RAMS^If 

ft Kfif}- tT y ^ T y K 2 o«_hco if-^f 
K (LD) SrSlOftttT, x >f * ^±(w£l^3£j£& 2 

[0 0 6 4] 0 2 oicrc^J: otzz^-^i/^jv 

L D ^ffl^7^^cO7t^^COM^0^^ bfc 0 i20l: 
*3^T\ *»W<Z)try Fty^/PROMl O^ff 

-g-iaaasri-sfc*, 2^t^/nD 1 1 ^fe-mttbfc 

^13, if— try y*— 1 4. Mii/yXi 5 §:^> 
b-CTtx-r^^ 1 oKitu 5frr>r 1 or-Sltbfc 
if— Si/^i/yxi sxvtr— ^^t°y y 
I45rii9, ^en"<?*bfc«t 5iwfi5tif— ^^^y 

[0 0 6 5] ^-^^^^ii^ia$Slc:^-5 

ROM/RAMffi^U-fw^-Sftftftijai 

t;{)*fiSta^t^-c^§o **5, rco^^t°y^r 

[00 6 6] 2 0JK±oaftS*tr—A^S&5<?5fi 

%^\^\^'PxttM7LZ>Z.h\^£K) , RAM 

^rcofcft^f^, 0 2 1 ic^b^J: 0 ROM 
fl^ffl^u— If— 5tSrEl#f^*S:fflV^TO»c3t • ± 1 
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^te3ttv^ofc1S»otr— ^^sKy hi^n, i2fe*<z>5 - 

^-O^RAMgW^X^^y h t ID — (O b 9 y 2 X'fr 

[0 0 6 7] Hfc. «*^*¥5RS:-C**R0aeALr. 
fiJfflUTU— 3tSr0 2k3t * ± USfc3ttV^ofc*»<0 

[0 0 6 8] ft*3, d<OJ:5*3t^*i-*3V^T(^ 0#; 

t*sa*Lv\ A*fi&fctt«itf#»**sew*^ (a 

OM) ^±5*t^Sr*Jffli-ntfl6S"srffi"e*>5o 
[0 0 6 9] t°^/ hty^>-yPROMt11, 

ROM tfy h<Z>1-<*»9 IwMOfcV h^lEg^tl^co 
T?, ^H^tC^Sfpft-^cD^nx h — ?7fiM&£tl 30 
«. 02 313:, |E»SS:^-C±[Rl#lr#«Ufc»^ (HI 

UP-CSt) . ^TTlftI#^*»Lfc*& (H*. 
DOWNt^t) , feJ;uqK»2B»I**-effiao«-g-S: 
12»b;fc4&^ (Hf, arb signal-C^-T) iC*3lt53t« 

JT^ifjV—'J-tj&rQWz V *ffi#<7>— * * 09 

£ b"CSi*Mfcb-CV*5o ROMHii£<D[U] 

ITl/^o 40 
[0 0 7 0] H2 3^t>, MOt'y hC9B£ff^i3\ $£ 
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fcrtSo-C, Hr«fc5^ nx h-^J*EJ#F^ft<^ 

^ y * b/^V * - 4: ^*J* 0 

[0 0 7 1 ] 4rC6T^ 0 2 3id*Sixfc3feBS^fs-i-<7? 

S*#o«#«Bo*:*$dsraili:/j:9»5 0 rft3r«J 

-3 0 d BgSSt^>t5ri:^4So 

[0 0 7 2] ROM/RAMfO^/K^h^f-f 
**¥g*rRlfcl/2 h^y^t 0 y^^^m-CIE«$ 

[0 0 7 3] Z<Di:?iZL % *&9l<Dyt7*4X?<DmW 
fefrffiKifttf, ROM/RAM2^jffi^fI*«tSi55|Rl 
B#l-"Tf&K*5o gpib, ROM/RAMCO-7^— ^£Ir)B# 
(;ff4t^^t, fc5iM*RAM««^^ffi®*£|^ 

[0074] • If *ra^flE»^~ K 

^-r^fci6. ftH^R/i^SrWiv^fcOIEftbttbfc?) 

PROMtr±tL«. RAM»^tt*IE«^t>^>S:teffl 
U ROMatclBftSnfcft«r?f*Ufttf b*<D»»9 
(RAM®«) lcR«ttSrfE«i-*ri:^*SJJ: 

AMa««Moi^t% firft-etiajabSfr 4:^-c# 

5. 

[0 0 7 5] ^r«0f&, It<7)f-^^^$:LTl^^ 
R OM3^S4^ b R AM35— (7?^— ^ i^^-^ 
te^W^^A7W4<45:t, ROM/RAM 

Itl^S^^tc liH§CWtw<E2! h ^ 2 ffiflc ?S 5 * if 
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[0076] #«93ia, ±mmm&n^m^^n^i><Dx- 

SsSrM^Lfcj&s. ffi5E{t:S:fiJfflbfc|E»*ttT?t>J:<, 

[0 0 7 7] 

K ± £ PushPul Iff #oo^» 14 t° 3/ h *5 £ 1/ 
£ o -C»«lt?# 5 Wis—* iS«^IE«*»B*5fcfc*> 

[00 7 8] %"f^^9(DmSL(O^V s r-{ is?* 

^Sr/Bl^T. l»S:*^aKy h*««l«Iofc^ i Srflllllc 

[0 0 7 9] ^W^fe-r^^f*. ±12*7^ 

<!0PROMtcJt^<T2fiS^)|H»§*S:?ftftt?#, L^fc 
WM<o% vr^i/?* l tf — Atrfr 3 fc£> 

[ooso] *3BWo*7 f -r^^«>iB«W5fe*fe^J:ix 

[Ell] *mW<Dft^j X?(Dli^y b&£r3i?^-y$: 

[03] (A) (B) tt*«M^try h*3±U«^U— ^ 
<z> ©rETF^K^TVu £ Sf ffi 0 T? fc 5 o 
[04] ^W^Jt-r^f ^^^Hb^s/ h*3£U«^— 

[05] ^^w*3it5 try ht^/w— T/i^ift*^ 

-So 

[El 7] ft®^* — y<D\?*/ hSv*;u;*## Lfci^O 
[H8 ] Jt*?)R OMf> ^ v— ^ ^CQ C T 

[El 9] ^^ROM^^^^^-rs^—^^Push 

pui im* Sr^i- ^ 7 7 -e * o 
[Eiio] (a) is try h(7)iaH0, (b) *3±v 

(C) fi^*<7) R OMf >f ^ ^ C^ft § - ^ ^(50 C T 

s m^-io x t>TushPui Ht ^<d^ >^< u — if =7 y 
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[011] (A) tttfs/ h*3it/^U— ^<75|B«ia, 
(B) *5£t>* (C) ti^PJCOROM-rV^^^^i-^ 
^ B#CD c T S ff *5 J: OTushPul Hf ^-CO^ u — 

[012] (A) !4fcV M3j:t5^-^eaH, 

(B) *3«tV (C) li^^COft^^^ROMT 2 ^^ 
^ t^^M" 5^ #f(D CTS {f -5§-*5 <fc I^PushPul \\t^(D 

[013] ifm%(0%^4^?m&<0^y h*3±V^U 
10 -y<7^£ irPushPulim-g-i^H^Sr^^T^-Cfco 
"C, 8tti^f-*©$ft#4 4 0 nm^S:/Tto 

[014] ^m<Djt7*J XPt&WWy N*3±^/U 
— ;/<Z>S§$ tPushPull«-g-i:OB8«S:^i-^7 7t?&o 
-c, aai^— If— 3t^jfiS3&5 5 3 0 nm^^^/Tt 0 
[015] &3&m<oyt J r>tx?&fc<o}?v b&£Xfi?/i' 
— ^«$<kPushPuiim^i^Bi«**i-^9 7-e&o 
SzffiU— if— #tf>j&ftas 6 8 0 nm(Oj|^8:*t 0 
[016] 01 3-01 5i^t;/7 70ffiMMS:aM 
t5fcft^^77t*5 0 

20 [017] (a) fi^w^K^-r^^otrs/ h*5 
itf^/u-T'SrStflKH, (B) »IHje<**KB-T?a> 

So 

[018] ftiattis^trs/ vJri/<ysi'—-f<Di/—?n<D 

pushpull^^^n-^^^^-rtOT*. (A) (4, fc° 

v vnrisfAs— y<D^mm^ (b) ¥&ji$\(Dmm 

0, (C) (4. pushpull^^^o— 7 

[019] ^vKa^Bafiitry h^sfiq£-t-s»^<D'>— 

^ B#<7?pushpul 1^ n — ~f^M%:^r h<DX, (A) 
30 14, tfy h^V^U— ;/<7>spffiEk (B) (4, 

cD#rffi0. (C) (4, pushpull^^^n— ^jfi^Sr^-f- 

[02 0] 7t— K^2o^3^CD^ 

[02 1] — — if *f 3r — KS: 2 offli !i 7r-Y 

[02 2] K£r 1 offl^S^cotf- 

^ bnm<Dm^mxtb% 0 

[02 3] ^BJ^JfeK^-r^ ^^Jr*3^5RAM«« 

40 (TD^^f -^cofnfE^-^^-r^^ 7-e*>*o 

[02 4] *f 53^«f ^^Cfclt^ R AMii 

ft t S: itfe U T^-T ^ 9 ^ X- & -5 o 
^ [02 5] &&m<Dftm%7?<<X#.\Z3Stf2>.i? ux_b — 

[02 6] h-^^Jrtyt/uf^Mtfc 

'So 

[127] ftJlEW^a^^^^Sr^i-H-CfcoT, 

(A) liROMffi^Sr^i-m^0, (B) IJRAMW 
50 Sr*-t-«5*BI, (C) ii^a^T r i'^^^fr^^i- 3 Fffi 
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3-*-^VKg[5 



[Ell] 



im2] 




(A) 

.O.lSftm 



-Q4^m — -j 



[03] 



IB) 



-(X5/im- 



[04] 




i«aCn«iJ 



A 



4-o 



[05] 



5- b J- 



L2/ln L| 



4-b 




[06] 




20 30 40 50 60 70 BO 90 IOO 



[08] 
;-7JU ROM CIS 



oU> OB 

s 

3 Q4 

Q2 













i 
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.2T 
■8T 



1.2 -09 -Q6 -0.3 CO 03 OB Q9 1.2 
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[B7] 

1 1 , 7) VfCHI^ CQS^rn/bil) 




-PonO ROM 
- Normal ROM 



imi o] 

(A) 



JP p. _p 



IB) 

ROM CTS I'AO-r 




(C) 




-1.2 -Q9 -06-0.3 QO Q3 0.6 OS 12 



[H9] 




■ 2T 
-8T 



-1.2 -OS -0£ -03 QO Q3 0.6 0.9 L2 
R-S&ttC/inO 




2T*£li8TA?-V 



(B) 

PooG ROM CTS I'AD-/ 



o(0 


Q8 


*° 






CLG 






ir\ 

-U 


04 


r< 




a 


a2 








QO 
- 




Q4 




02 












ao 








-Q2 




-Q4 




R -litt C/*nO 
IC) 

PonG ROM rVi^-ITN-D-r 





IH2 61 



~T 



Cross Talk 



( 14 ) 



!&m¥-8 - 7 3 3 9 



[01 2] 
IA) 



2T3£U8T/C?-7 



G P/G 



(B) 

PonG ROM CTS X VKa-7* 




QO 



-1.2 -Q9 -0.6 -Q3 00 Q3 Q6 Q9 t2 

CC} 

PonG ROM 




-L2 -OB -Q6 -0.3 QO Q3 Q6 Q9 1.2 



[Ell 3] 




O 10 20 30 40 50 GO TO 80 90 



440nm 

NAae 

TP LO>im 
{n-l.58l 



[015] 
680nmP&G 7)1* 




O 20 40 60 80 100 120 
112 CnmJ 



680nm 
NA055 
TP 1.2>xm 

1.561 




Cnm) 
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¥?ffl¥8-7 3 



[Ell 7] 



(A) 



3 3te^fl§tVh 2Q0dbb*7h 




(B) 



i mm 




to 



[0181 
proove 



(A) 



1.2 



Track Pitch 



FbnG ROM PushPull Envelope 




-0.6 0.0 0.6 

R-Dlstance r^m] 
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[02 0} 




[Ell 91 



(C) 



(A) 



Land±££>GM>t^h 



PonG ROM PushPull Envelope 



R-Distonce [^jn3 



[02 1 ] 
R0Mffl±l^5t 




ROM^O** 



ram#o;x£ 







! - ! ! 1 








xj — ; — uq 










I V 1/ 






















VTT\ 1 ~y 
























Und±(Ot 









[02 3] 
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[02 4] 
R>nG PROM VS 



[02 5 1 



[EI 2 7] 
IA) 




(51) Int. CI. 6 

13/00 



(72) 



9075-5D 



F I 



^tBp a p;ilE^tB n pJH6Ta 7 #35^- y: 



